aaps Archives of Aesthetic Plastic Surgery Do WH and Choi YW Complications of lipoma excision desirable locations and patients who are susceptible to scarring are often disinclined to receive treatment using this method. Concerns regarding cosmesis have prompted several investigators to approach lipomas in a less invasive manner, including the use of remote incisions with endoscopic assistance for the excision of lipomas [3] . Patient satisfaction is very high with less invasive approaches, especially in cases where an open approach with an incision over the lipoma was expected [4] . However, techniques involving remote incisions can cause complications such as flap necrosis, wound dehiscence, and burns.
Generally, lipomas present as slow-growing, soft, and bulging masses. The histological features of lipoma include a well-circumscribed and lobular mass covered with a thin fibrous capsule [5, 6] . However, lipomas that are not demarcated from the surrounding fat are often encountered during surgery despite a postoperative histological diagnosis [7] . Roberts et al. [8] described cases of unclassifiable lipomas composed of palpable fatty masses without a definitive capsule, identified in retrospective reviews of magnetic resonance images. They defined lipomas without a definitive capsule as nonencapsulated lipomas and those with a definitive capsule as encapsulated lipomas. In this study, we investigated the incidence of complications for both types of lipomas.
METHODS
This retrospective study included 119 patients with a pathological diagnosis of lipoma who underwent lipoma excision and computed tomography (CT) imaging at Sanggye Paik Hospital during a 7-year period between January 2011 and August 2018. Patients who had lipomatosis or other lipoma subtypes such as hibernoma, fibrolipoma, angiolipoma, myelolipoma, or spindle cell lipoma were excluded to ensure that the analysis was unbiased. We reviewed the patients' medical records, photographs of the wounds, specimens, and CT imaging studies to determine the classification of the lipoma and to evaluate the rate of complications. Informed consent was obtained from all patients included in this retrospective study of their medical records and CT imaging. A consensus panel that included a professor of plastic surgery and a junior resident in plastic surgery reviewed the imaging studies in a random order.
If more than 25% of the circumference of the lipoma was encapsulated in at least one plane with a smooth, linear margin, as specified by Roberts et al. [8] , the mass was defined as an "encapsulated lipoma. " A mass was considered to be nonencapsulated if it had less than 25% of its circumference delineated by a linear margin in all planes by the same method (Figs. 1, 2).
The clinical characteristics of the patients, including age, sex, lipoma location, size, and postoperative complications, were recorded. The complications analyzed in this study were delayed wound healing (healing more than 14 days after surgery), recurrence, seroma, and hematoma. Results are presented as the mean ± standard deviation or as number and percentage. The Pearson chi-square test and the Fisher exact test were used to compare the clinical and radiological characteristics between the two lipoma groups. P-values less than 0.05 were considered to indicate statistical significance. Statistical analyses were performed using SPSS version 22.0 (IBM Corp., Armonk, NY, USA). Table 1 presents the demographic characteristics of the participants (including age, sex, size, lipoma location, and complications). The 119 lipomas for which CT imaging findings were available were categorized as 89 encapsulated lipomas (74.8%) and 30 nonencapsulated lipomas (25.2%).
RESULTS
The study population was 47% male (56/119). The Fisher exact test showed that the greatest resected tumor length was not significantly different between the nonencapsulated lipoma group and to the encapsulated lipoma group (2.37 cm vs. 4.08 cm, P = 0.128). Clinically, there were no significant differences in patients' age, sex, and greatest resected tumor length between the encapsulated lipoma group and nonencapsulated lipoma group.
In this study, we classified the location of the lipomas into five different anatomical locations. The head was the most frequently involved location for encapsulated lipomas, whereas the neck and trunk were frequent sites of nonencapsulated lipomas (P = 0.000, P = 0.002, and P = 0.031). There was no significant difference between the upper and lower extremities regarding the presence of a lipoma capsule. This study showed that nonencapsulated lipomas had a significantly higher incidence of delayed wound healing than encapsulated lipomas (P = 0.014). In patients who experienced delayed healing, healing by secondary intention with a continuous simple dressing was performed. Complete healing was achieved in 26.4 days on average.
The rates of seroma or hematoma formation and recurrence showed no statistically significant differences between the groups. Hematoma and seroma were treated with continuous aspiration and compressive dressing in five cases, and stitch-out, old blood clot removal, and re-suturing in two cases. All patients healed without further complications after the procedure described above.
DISCUSSION
Lipomas are the most common benign mesenchymal neoplasm in soft tissues, with a prevalence of 2.1 per 1,000 people [9] . Lipomas typically present as soft, solitary, painless, subcutaneous nodules that are mobile and not associated with epidermal changes. As lipomas rarely turn malignant and tend to be asymptomatic, the importance of lipoma classification is often overlooked. Before surgery, lipomas are often simply diagnosed by inspection and palpation, and at most, ultrasonography may be performed.
Ultrasonography of subcutaneous tumors is useful for obtaining information about the nature, depth, size, and adjacent vascular structures in some cases [10] . In the past, ultrasonography was the first choice of imaging modality because of its usefulness and costeffectiveness compared to other imaging techniques [11] . However, the sonographic appearances of lipomas, and in particular their echogenicity, has been shown to be variable depending on the degree of connective tissue and other reflective interfaces present within a lipoma [12, 13] . Classification of lipomas by ultrasonography was not considered a suitable method for this study because even radiologists have shown discordance in the categorization of lipomas [14] . In addition, since insurance covers CT scans for lipoma diagnosis, CT imaging is considered to be more helpful than ultrasonography for accurately determining the characteristics of lipomas.
Before surgery, encapsulated lipomas and nonencapsulated lipomas could not be differentiated; however, their characteristics were distinguished on CT scans. Grossly, the specimens different in terms of the presence of a whitish capsule and the size of each lobule. Histologically, the size and form of adipocytes were similar when evaluated by hematoxylin and eosin staining (Fig. 3 ). Chang et al. [7] suggested that nonencapsulated lipomas appeared to contain According to this study, there was a significant difference in the risk of complications after lipoma resection depending on the presence of a capsule. Firstly, the authors concluded that in an encapsulated lipoma, the margins with the surrounding soft tissue are clear; therefore, capsule-containing resection is possible. However, in a nonencapsulated lipoma, it is difficult to define the plane of resection, which can increase the likelihood of delayed wound healing.
Secondly, nonencapsulated lipomas are more likely than encapsulated lipomas to develop in a dependent position. In this study, nine nonencapsulated lipomas occurred in the posterior aspect of the neck and 12 nonencapsulated lipomas occurred in the back, which was significantly higher than the incidence of encapsulated lipomas in those areas. If patients spend a long time lying down, with continuous irregular application of pressure over the site, the resultant poor circulation could aggravate the wound healing process.
Instead of surgical excision, liposuction could be an alternative method of removal for nonencapsulated lipomas. Al-basti and El-Khatib [15] suggested that liposuction, with a minimally invasive technique, is an excellent alternative to surgical excision in lipomas, especially in cases of moderate to large lipomas or multiple lipomatosis.
This study has several limitations. First, because of the retrospective characteristics of the study, selection bias could not be eliminated. Patients who did not undergo CT imaging for various reasons, such as high cost or resistance to radiation exposure, were excluded from this study. Additionally, patients who did not receive surgical treatment were excluded.
Secondly, since past records were accessed, accurate information on complications and the presence or absence of drainage was sometimes not present. Seroma or hematoma formation is strongly influenced by the presence or absence of drainage; hence, some inaccuracies in the data were possible.
In conclusion, when comparing the incidence of postoperative complications, it is important to preoperatively classify the type of lipoma using CT imaging. Direct excision is an adequate method for the removal of encapsulated lipomas, but alternative methods would be better for nonencapsulated lipomas to prevent postoperative complications. The results of this study will help reduce the incidence of scarring by providing preoperative guidance regarding the choice of surgical method.
